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ABSTRACT 



Fuel is conveyed by at least one high-pressure pump from a 
low-pressure region into a high-pressure region including a 
pressure-accumulator line consisting of at least two separate 
accumulator units connected to one another by means of 
feed lines, and to fuel injectors for the cylinders. The 
accumulator units each have an accumulator volume for 
serving at least two cylinders, and accumulator covers 
provided on both end faces. All the functional units are 
integrated into these accumulator covers in terms of fuel 
delivery and transfer, and at least one separate pump accu- 
mulator is arranged in the high-pressure region between the 
high-pressure pump and the assembled pressure- 
accumulator line. The pump accumulator is connected to at 
least one accumulator cover of an accumulator unit of the 
pressure-accumulator line for fuel conveyance and is 
capable of being acted upon by at least one high-pressure 
pump. 

18 Claims ^ Drawing Sheets 
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FUEL SUPPLY INSTALLATION IN THE 
FORM OF A COMMON-RAIL SYSTEM OF 
AN INTERNAL COMBUSTION ENGINE 
HAVING A PLURALITY OF CYLINDERS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The invention relates to a fuel supply installation in the 
form of a common-rail system of an internal combustion 
engine having a plurality of cylinders, in particular a large 
diesel internal combustion engine operated preferably with 
heavy oil, wherein the fuel is conveyed by a pumping device 
from a low-pressure region into a high-pressure region, the 
high-pressure region comprising a pressure -accumulator 
hne consisting of at least two separate accumulator units 
connected to one another by means of feed lines, and fuel 
injectors for the cylinders are connected to the accumulator 
units. The invention also relates to individual components of 
a common -rail system which are suitable in a particularly 
advantageous way for use in a fiiel supply installation 
according to the invention. 

2. Description of the Related Art 

This fiicl supply installation is to be used, in particular, in 
large diesel internal combustion engines operated with 
heavy oil. As is known, because of the problematic corrosion 
and viscosity properties of heavy oil (tendency to paraffin 
separation, particularly at low temperanire, when the inter- 
nal combustion engine is in the state of rest), the engine and 
the fuel supply installation have to satisfy special precon- 
ditions. Conventionally, therefore, when a fuel supply instal- 
lation suitable for heavy-oil operation is used, there is a 
change-over to operation with diesel fuel before the engine 
stops, so that the feed lines and the components of the fuel 
supply installation, such as high-pressure pumps, pressure- 
accumulator hne or fuel injectors, still contain only diesel 
which presents no problems as regards viscosity and paraffin 
separation. It is also known to heat up the heavy oil itself and 
the fuel injectors during lengthy rest periods by means of 
beating and thus prevent paraffin formation. 

U.S. Pat. No. 6,240,901 discloses such a fuel supply 
installation. The functioning of the fuel injectors is con- 
trolled electronically, in particular by means of magnetic 
valves, in order to ensure sufficiendy brief and accurate 
injection. This addresses the problem involved in using a 
common-rail system in a large diesel internal combustion 
engine in terms of a constant accumulator pressure (pressure 
waves) for all the cylinders along the engine axis on account 
of the length of the pressure-accumulator line which is 
necessary in this case. Consequently, a pressure- 
accumulator line consisting of at least two separate accu- 
mulator units connected to one another by means of con- 
necting lines has already been produced, the accumulator 
units being capable in each case of being connected to at 
least two fuel injectors and in each case of being acted upon 
by a separate high-pressure pump. 

Nevertheless, when the engine is in operation, problems 
continue to be expected, particularly with regard to the 
strength of the individual accumulator units, since the feed 
lines connecting them to one another issue as radial bores 
and form weak points there and therefore put at risk the 
stability of the common rail. Furthermore, a greater flcx- 
ibihly in the assembly of the components of the fuel supply 
installation would be desirable, since the number of accu- 
mulator units is linked to the number of high -pressure 
pumps and their assignment cannot be selected according to 
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the existing space availability, particularly where retrofit 
solutions are concerned. Moreover, pumps with large stroke 
volumes have had to be used hitherto, in order to ensure a 
sufficiently large feed quantity and a sufficiently high feed 
5 pressure. 'ITiis results, in turn, in considerable dynamic 
pressure fractions, such as pressure hammers and pressure 
pulsations, which give rise, in turn, to high mechanical loads 
on the feed lines which entail a considerable risk of damage, 
such as leakages or breaks. 

10 

SUMMARY OF THE INVENTION 

The invention is intended to eliminate all these above- 
described disadvantages of the previous fuel supply 
installation, in particular for large diesel internal combustion 
engines operated with heavy oil. The object of the invention, 
therefore, is to provide improved components of the 
common-rail system which are suitable, in particular, for use 
in such a fuel supply installation, so that a space-saving, 
flexible, but nevertheless modular construction becomes 
possible and, moreover, the operating reliability of the 
complete fuel supply installation is increased in relation to 
the prior art. 

This object is achieved, according to the invention, by 

2j means of each individual accumulator unit of the pressure- 
accumulator line being designed in such a way that they each 
have an accumulator volume for serving at most approxi- 
mately two cylinders. The position of an accumulator unit 
along the internal combustion engine and its length can 
therefore be selected in such a way that the shortest possible 
pressure-accumulator line can be constructed. In a particu- 
larly preferred way, an accumulator unit is designed in such 
a way that it has in each case an accumulator volume for 
serving two cyUnders. By accumulator covers being pro- 

25 vided in each case on both end faces, all the functional units 
are integrated into these in terms of fuel delivery and 
transfer, retrofitting on existing engine types with common- 
rail injection systems has been markedly simplified. All the 
hydraulic connections, and holding devices for positioning 
the accumulator units along the internal combustion engine, 
and also sealing-ofif elements for the accumulator unit, as 
well as functional units, such as a quantity-limiting valve, 
are located in the accumulator cover, so that a modular 
construction becomes possible in a simple way and, 

45 furthermore, operating reliability is increased, since the 
accumulator units, and therefore the entire pressure- 
accumulator line, are free of external forces which originate 
from holding devices and hydraulic connections which are 
now received by the accumulator covers designed according 

5Q to the invention. 

Finally, what is also achieved by arranging at least one 
separate pump accumulator in the high-pressure region 
between the high -pressure pump and the assembled 
pressure-accumulator line, the pump accumulator being 

55 connected to at least one accumulator cover of an accumu- 
lator unit of the pressure-accumulator line for fiiel convey- 
ance and being capable of being acted upon by at least one 
high-pressure pump, is that the dynamic pressure fractions 
generated by the pumps can be reduced considerably before 

60 the conveyed fuel, that is to say, for example, the heavy oil, 
is fed into the pump Unes which ultimately lead into the 
pressure-accumulator line. Thus, furthermore, the mechani- 
cal load on the accumulator units is markedly reduced and 
the operating reliability of the entire fuel supply installation 

55 is increased. 

Since the accumulator volume of each accumulator unit 
amounts approximately to 50 to 500 times the required 
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injection quantity per cylinder and work cycle, a modular via separate pump lines 12, into a high-pressure region 

construction of the pressure -accumulator line is promoted in which follows the high-pressure pumps 3 downstream. The 

a particularly advantageous way. internal combustion engine, not illustrated, is a five-cylinder 

In an advantageous embodiment of the invention, the engine in which each cylinder is assigned an injector 9. 

accumulator units of the pressure-accumulator line are con- 5 Provided in the high-pressure region between the high- 

nected one behind the other in the throughflow direction via pressure pumps 3 and the injectors 9 is a pressure- 

the feed lines, thai is lo say ate capable of being acted upon accumulator line 16 which is known by the term "common 

in series by fuel. rail", is constructed from three separate accumulator units 

It is to be seen as a further advantageous embodiment of connected to one another by means of feed lines 6 and is 

the fiiel supply installation that the accumulator units of the ^° distinguished by an internal high-pressure accumulator 

pressure-accumulator line can receive line pipes which are which offers a markedly larger accumulator volume, as 

laid in the axial direction and which have throttle bores, so compared with the volume of the remaining lines 6, 12 

that all the accumulator units can be acted upon in parallel which are under high pressure. 

by fuel. The accumulator units 5 are produced from pipe-like 

It is to be considered as a particularly advantageous structural parts 13 with or without fittings, are sealed off in 

measure, furthermore, that the accumulator units are each case on the end faces by means of accumulator covers 

designed with an axial length which, with respect to the axis ^ and are arranged in each case, approxmiately level with the 

of the internal combustion engine, corresponds to the cyl- ^y^i^^^^ heads, along the internal combustion engine which 

inder spacing with a tolerance of +/-20%. not dlustrated. 

The fuel supply installation according to the invention 15 Each accumulator unit 5 is «)nnected by means of at lea.st 

is suitable for all types of large diescl engines, in particular high-pressure Ime 8 to at least one, as a rule, elecirom- 

for internal combustion engines operated with heavy oil. The ^^*^y controlled injector y. 

accumulator unit according to the invention, the pumping »he present case one accumulator unit 5 is provided m 
device and the scavenging device according to the invention 25 ^^""^ cylmders to be served If there are odd 
are suitable for all types of common-rail injection systems, ^^^^^^ of cyhnders, as m the present mstance, the accu- 
but, in combination, perfect the fuel supply installation '"^lator unit 5 which faces away from the high-pressure 
according to the invention. P™Ps 5, that is to say which is last in the direction of flow, 
jr. r.t. -11 serves only one cylinder. Depending on the engine type and 
Other objects and features of the present invention will ,. ' . fi. • j« 1 1 * % m 
. ^ p *u f II A . '\ A ^ * the application, the individual accumulator units 5 con- 
become apparent from the foUowmg detailed description 30 ^ K\ . j u *, * r u 

. , j^" . . .... ^ • J • nected to one another are filled by two to four high -pressure 

considered m conjunction with the accompanymg drawmgs. . u^Tuu 1 

I .J. J - pumps 3, in the present case by two high-pressure pumps 3, 

It IS to be understood, however, that the drawings are ,„u-Jk oii J.r»i^;^^A ♦^^-♦i,-. ..Atu fiL:. J 

J . , , , ^ r '11 . J . which are all combined, together with their high-pressure 

designed solely for purposes of illustration and not as a ... ' I. 1 . ^ 

^ n r.i_ 1- r.i_ • r u l r conncctiou, m a pump accumulator 4. 

definition of the hmits of the invention, for which reference _ 

should be made to the appended claims. It should be further 35 , P^°^P accumulator 4 is, in flow terms, mtroduced mto 

understood that the drawings are not necessarily drawn to high-pressure region between the pressure-accumulator 

scale and that, unless otherwise indicated, they are merely ^^"^ 1^/"^ high-pressure pumps 3, each high-pressure 

intended to conceptuaUy illustrate the structures and proce- f ,°^P ^ connected to the common pump accumulator 

dures described herein. ^"^^ ' ^P^'"^^ P^^'P ^"^^ 

The high -pressure pumps 3 are conventionally driven in 

BRIEF DESCRIPTION OF THE DRAWINGS ^0 sequence by the crankshaft of the diesel engine via 

known mechanical means, such as cams 14 and a control 

The invention is explained in more detail below with 30 shaft 15, and are therefore often arranged advantageously in 

reference lo the highly diagrammatic drawing in which: the vicinity of the crank space. The resulting long pump lines 

FIG. 1 shows an overall illustration of the fiiel supply 45 12 are then put at risk by high mechanical loads, such as 

installation according to the invention, pressure pulsations. The pump accumulator 4 has the essen- 

FIG. 2a shows a part-section through an accumulator unit tjal advantage of eliminating these dynamic pressure firac- 

with an accumulator cover according to the invention, tions. 

FIG. 2b shows a further design variant of the accumulator ^^r the purpose of fuel conveyance, the pump accumu- 

cover according to the invention, 50 lator 4 is connected hydrauUcally to an accumulator cover 7 

r^^o ^ ^ • 1. * . r .1. 1- of an accumulator unit 5, in the preferred exemplary 

HGS. 3-^ show m each case a vanant of the sealing ^^bodiment to the first accumulator cover 7 of the first 

geometry of the accumulator cover and accumulator unit, .^^^^j,,^, 5^ ^ ^„ i„ the longitudinal direction of 

the pressure-accumulator line 16. 

HG. 7 shows a longitudinal section throu^ the safety functional units arc integrated in each 10 accu- 

valve of the scavengmg device accordmg to the invention. ^^^^^^^ ^^^^ y ^^e accumulator units in terms of fuel 

DETAILED DESCRIPTION OF THE delivery and transfer. Preferably, the accumulator volume of 

PRF«;FNTr Y PRFTTPRRFD FMRODIMFNTh? accumulator unit 5 amounts approximately to 50 to 500 

PRESENTLY PREFERRED EMBODIMENTS ^.^^^ ^^^^.^^^ .^.^^^.^^ ^^^^^^^ ^^^.^^^^ ^^^^ 

The diagram according to FIG. 1 shows a modularly 60 cycle, 

constructed fuel supply installation in the form of a Arranged upstream of each of the high-pressure pumps 3 

common-rail system for an internal combustion engine, not is an eleclromagnetically activated throttle valve 31, via 

illustrated in any more detail, which operates according to which the feed quantity of each high-pressure pump 3 can be 

the diesel process. This diesel engine is designed to operate regulated. The fuel is led firom the throttle valve 31 via a 

with heavy oil which is conveyed out of a fiiel tank 1 in the 65 suction valve 32 into the pump space 33. In the conveying 

low-pressure region via a fuel low-pressure system 2 by phase of the respective high-pressure pump 3, the suction 

means of a plurality of high-pressure pumps 3, in each case valve 32 is closed and the fuel is forced into the pump 
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acx:umulator 4 via a pressure valve 34. The fuel is guided As mentioned in the introduction, the fuel supply instal- 

from the pump accumulator 4, which, as already mentioned, lation is provided with heating for prewarming the heavy oil. 

connects the high-pressure outlets of all the high-pressure So that the "cold" internal combustion engine can be 

pumps 3, further on to the individual accumulator units 5. In started with heavy oil, the fuel supply installation must 

the instance shown, there is a series connection of the 5 therefore first be warmed with the aid of warm circulating 

accumulator units 5 Without hne pipes 51. Alternatively, line ^ ^-j ^^-^ purpose, the scavenging valve 10 is 

pipes 51, provided with one or more throttle bores, may be ^ ^ ^.j ^ ^^^^ low-pressure 

mserled mto the accumulator umts 5, so that a parallel s^te^ 2 through the throttle valves 31 of the high-pressurc 

connection to the individual accumulator units 5 is obtained. ^ 1 • , ^ 11 a *u 

The fuel then no longer passes in succession from one ^„ P^'"?^ ^ ^^^^/^^ T^^fr*^ ^ ^"^^ f S 

accumulator unit 5 to the next, but fills the accumulators S P™P accumulator 4 and he accumulator units 5, and via the 

jointly from the pipes 51 coupled via the feed lines 6. In this scavenging valve 10, back to the fuel tank L Tlie scaven^ng 

case, hydraulic uncouphng of the respective accumulator of the fuel supply mstallation in the above-descnbed 

unit 5 may be carried out by means of throttles having a sequence may alternatively take place m the opposite direc- 

diameier of 2 to 10 mm. tion by means of an additional scavenging valve at the 

The feed lines 6 connecting the accumulator units 5 to one high-pressure pumps 3 by the application of scavenging 

another are dimensioned such that, under nominal load, the pressure or by the timed activation of the 3/2-way valve of 

average pressure of the last accumulator unit 5, as seen in the the accumulator covers. Optimum scavenging can 10 be 

throughflow direction of the feed lines 6, cannot fall more achieved when the accumulator units 5 arc connected in 

than 10% below that of the first accumulator unit, as seen in series. 

the throughflow direction. In the preferred exemplary 20 scavenging valve 10 may be controlled in a known 

embodiment, the accumulator units 5 are designed with an way hydraulically by means of a control fluid, pneumatically 

axial length which, with respect to the axis of the internal (,„ means of electromagnetic actuation, 

combustion engine corresponds to the cylinder spacing with According to FIG. 3. the accumulator units 5 are designed 

a tolerance ot +/ 2U/fe. , with a pipe-shaped structural part 13, that is to say accu- 

n:e high-pressure pumps 3 therefore build up a prede- 25 „„iaK,/^body, which may alternatively be provided on the 

terminable high pressure in the pressure-accumulatorline 16 J ^ ' a cross^tional 

via the pump accumulator 4. In the exemplary embodiment . r i. i *i. . 

illustrated in FIG. 1, a relief device 17 branches off down- narrowmg 81 of ite accumulator volume so that the accu- 

stream of the last accumulator unit 5, as seen in the direction "^^l^tor covers 7 have to seal off a smaller narrow orifice 

of flow of fuel conveyance from the high-pressure pump 3 30 cross secUon m relation to the average ctoss section through 

to the pressure-accumulator line 16, in order to return fuel the accumulator body 13. By virtue of the cross-sectional 

into the fuel tank 1 via a fuel line. The rehef device 17 is nartowings 81 of the two ends of the accumulator body 15, 

designed in the form of a safety valve 11 and of an additional the accumulator-cover closing force is markedly reduced, 

scavenging valve 10. The safety valve 11 and scavenging and the number of screws necessary for bracmg the seahng 

valve 10 may also be implemented in the form of a single 35 surfaces is markedly reduced, thus making it possible to 

valve element. The scavenging valve 10 has a first and a have clearly more space for switching valves m the accu- 

second switching position. In the first, fuel can flow out of mulator cover 7. 

the pressure-accumulator line 16 into the fuel tank 1, and, in As already mentioned, an accumulator cover 7 contains at 

the second, the fuel must flow via the safety valve 11. The least one 3/2-way valve (including, if appropriate, a 2/2-way 

functioning of the relief device 17 is described in more detail ^ valve for controlling the 3/2-way valve), a quantity-limiting 

further below. valve, all the hydraulic connections, the holding device for 

The fiiel passes from the respective accumulator unit 5 via the entire accumulator element 7 on the internal combustion 

a throughflow limiter 71 (FIG, 2) into the accumulator e°g">e and the fixing and sealing-off of the pipe-shaped 

covers 7 (in the case of two assigned injectors 9), an accumulator body 123. Preferably, aU the hydraulic or 

accumulator cover 7 containing a plurality of functional 45 control connections in the accumulator cover 7 are arranged 

units, as is evident from FIG, 2. Thus, injection can be radially (in a space-saving way), this being made possible by 

controlled via a 3/2-way valve 72 which is switched directly a favorable design of the connecting lines or feed Unes 6. 

(FIG. 2a) or is actuated indirectly (FIG. 2b) via an electro- Various advantageous sealing geometries can be imple- 

magnetically activated 2/2-way valve 73. The operating mentcd for sealing off a pipe-shaped structural part 13 by 

principle of the 3/2-way valve 72 is not discussed in any 50 means of an accumulator cover 7. 

more detail, FIG. 4 shows that the accumulator cover 7 is designed 

According to FIG. 2b, a control leakage and a spill with an inner conical surface 82 for seahng off the end-face 

leakage occur during the control phase, llie control leakage orifice cross section of the pipe-shaped accumulator body 

is discharged via line 74 and the spill leakage via a throttle 13, the accumulator body 13 being designed on its end faces 

75, a line 76 and a pressure-holding valve 77. A dynamic 55 with correspondingly directed conical surfaces 83, and the 

counterpressure is built up in the spill line during the spill sealing-off of the accumulator body 13 being carried out by 

phase by the pressure -holding valve 77, this counterpressure the bracing of the respective conical surfaces 82, 83 so as to 

reducing the spill quantity and therefore the loss quantity form a differential angle 84. A maximum sealing action is 

and counteracting cavitation. The fuel then passes from the consequently achieved radially on the inside, and the inler- 

3/2-way valve to the connection of the high-pressure line 8 60 nal pressure even assists the sealing action, 

and, via the latter, to the respective injector 9 which consists FIG. 5 shows, alternatively, that the accumulator cover 7 

of a conventional needle valve. can be designed in each case with an inner planar sealing 

Should an excess pressure build up in the accumulator surface 85 which can be braced with a corresponding planar 

units 5 for whatever reason, the safely valve 11 set at a end face 86 of the accumulator body 13, a supporting ring 

defined pressure opens and consequently protects the accu- 65 87 being capable of being introduced coaxially around the 

mulator units 5 against inadmissibly high pressure load planar sealing surfaces 85, 86 between the accumulator 

(FIG. 1). cover 7 and the end face of the accumulator body 13. 
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FIG. 6 shows, as a further alternative, that the sealing-ofif 
of the accumulator body 13 by the accumulator covers 7 may 
take place in each case by means of the bracing of a flat 
conical surface 88 together with a planar sealing surface 89. 
Both alternatives make it possible to optimize the sealing 5 
pressure on the inner sealing surface. 

Finally, FIG. 7 shows a particularly advantageous design 
of the relief device 17 (FIG. 1) which combines the scav- 
enging valve 10 or the safety valve 11 in a valve device. 
Directional valves are used, which, between the 
connections, make connections by means of adjusting move- 
ments and thereby determine the run and the direction of 
flow of the fuel stream. The designation of the valves 
depends on the number of the switching connections and the 
number of switching positions (3 connections, 2 switching 15 
positions 3/2-way valve). 

The combined valve device 100 is to perform the follow- 
ing functions: a safety valve 11 is spring-loaded with an 
opening pressure p5=1800 bar. A scavenging valve opens 
with compressed air at p^=20 bar during the scavenging 
period. A pressure discharge valve opens by the pneumatic 
piston being acted upon by compressed air at P„,„=6 bar. 

As stated, the accumulator cover 7 comprises a valve 
device in the form of a 3/2-way switching valve 91 (FIG. 1). 
The spill quantity of the 3/2-way valve 91 is reduced by a 
corresponding counterpressure being applied. Spill quanti- 
ties of the 3/2-way valve (and of the 2/2-way valve) are 
discharged via a common line routing 92 (FIG. 1), but in a 
hydraulically separate way. In order to achieve a closing 
behavior of the injection no2zle, that is to say of an injector 
9, for optimum operating values of the engine, a coimter- 
pressure for the spilled fuel of the 3/2-way valve of 5 to 100 
bar is optimum. 

In summary, the modular concept of the fuel supply 
installation according to the invention has, inter alia, the 
following particular advantages: by the advantageous com- 
bination of the spring-loaded injection valve (injector 9) and 
the 3/2-way valve arranged in the accumulator cover 7, it 
becomes markedly simpler to equip existing engine types 
with common-rail injection systems, llie 3/2-way valve may 
also optionally be arranged between the accumulator unit S 
and the injector 9. 

By the 3/2-way valve being directly mounted on the 10 
accumulator cover 7, the pressure oscillations which occur 45 
in other common-rail injection systems, particularly the end 
of injection, are avoided. This signifies a marked reduction 
in the load. 

By means of the multiple actuation of the 3/2-way valve 
(very quick-switching valve) on the accumulator unit 5, a 50 
shaping of the injection profile or of preinjection and rein- 
jection can also be achieved, specifically in the range of 
between 1 and 50® CA before the start and after the end of 
main injection with 0.5 to 50% of the main injection 
quantity. 55 

Thus, while there have shown and described and pointed 
out fundamental novel features of the invention as applied to 
a preferred embodiment thereof, it will be imderstood that 
various omissions and substitutions and changes in the form 
and details of the devices illustrated, and in their operation, 60 
may be made by those skilled in the art without departing 
from the spirit of the invention. For example, it is expressly 
intended that all combinations of those elements and/or 
method steps which perform substantiaUy the same function 
in substantially the same way to achieve the same results are 65 
within the scope of the invention. Moreover, it should be 
recognized that structures and/or elements and/or method 



steps shown and/or described in connection with any dis- 
closed form or embodiment of the invention may be incor- 
porated in any other disclosed or described or suggested 
form or embodiment as a general matter of design choice. It 
is the intention, therefore, to be limited only as indicated by 
the scope of the claims appended hereto. 
We claim: 

1. A common rail fuel supply system for an internal 
combustion engine having a plurality of cylinders, said 
system comprising: 

a pumping device for conveying fuel from a low pressure 
region to a high pressure region, said pumping device 
comprising one of two high pressure pumps and one 
high pressure pump having two pump elements; 

a pressure accumulator line comprising at least two sepa- 
rate accumulator units and feed lines connecting said 
accumulator units to define a flow direction, each said 
accumulator unit having a pair of opposed accumulator 
covers and an accumulator volume for at most about 
two cylinders, said covers having integrated therein all 
functional units for fuel delivery and transfer; 

a plurality of fuel injectors for respective said cylinders, 
each said injector being connected to a respective one 
of said covers; 

a pump accumulator arranged in the high pressure region 
between the pumping device and the pressure accumu- 
lator line, said pump accumulator issuing hydraulically 
into one of said accumulator covers for fuel convey- 
ance; and 

hydraulic means for scavenging said fuel supply system 
connected to one of said covers. 

2. A fuel supply system as in claim 1 wherein the 
accumulator volume of each said accumulator unit is about 
50 to 500 times the required injection quantity per cylinder 
and work cycle. 

3. A fuel supply system as in claim 1 wherein said pump 
accumulator issues into the first accumulator cover of the 
first accumulator unit in the flow direction. 

4. A fuel supply system as in claim 1 wherein said feed 
lines connecting said accumulator units are dimensioned so 
that, under nominal load, the last accumulator unit in the 
flow direction has an average pressure which cannot fall 
more than 10% below that of the first accumulator in the 
flow direction. 

5. A fuel supply system as in claim 1 wherein said 
accumulator units can be acted on in series by fiiel via said 
feed lines. 

6. A fuel supply system as in claim 1 wherein said 
accumulator units each comprise a line pipe which extends 
axially between said covers and which has a throttle bore, so 
that all of said accumulator units can be acted on in parallel 
by fiiel 

7. A fuel supply system as in claim 1 wherein said 
pressure accumulator line is aligned with the axis of the 
engine, each said accumulator unit having an axial length 
which corresponds to the cylinder spacing with a tolerance 
of up to 20 percent. 

8. An accumulator unit for a common rail pressure accu- 
mulator line, said accumulator unit comprising: 

a pipe-shaped accumulator body having a pair of opposed 
end faces, each said end face having an orifice; and 

a pair of accumulator covers closing respective said 
orifices, each said accumulator cover comprising all 
connections for forming the line, all functional units for 
fuel delivery and transfer, and all control means for 
forming the line. 
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9. An accumulator unit as in claim 8 wherein each of said 
orifices has a cross section which narrows toward said cover, 
so that said covers close a smaller cross section than the 
cross section of said body between said ends. 

10. An accumulator unit as in claim 8 wherein each of said 5 
accumulator covers has an inner conical surface for sealing 

a respective said orifice, each said end face having a 
corresponding conical surface surrounding said orifice, said 
conical surface of said accumulator cover and said conical 
siu'face of said end face forming a ditlerenlial angle ther- lo 
ebeiween. 

11. An accumulator unit as in claim 8 wherein each said 
end faces of said accumulator body comprises a planar end 
face, and each of said accumulator covers comprises a planar 
sealing surface which can be braced against said planar end is 
face with a supporting ring coaxially therebetween. 

12. An accumulator unit as in claim 8 wherein one of said 
end faces and said accumulator covers comprises respective 
conical surfaces and the other of said end faces and said 
accumulator covers comprise respective planar sealing 20 
surfaces, said conical surfaces and said planar sealing sur- 
faces being braced together to seal the accumulator covers 
against the accumulator body. 

13. An accumulator unit as in claim 8 wherein said 
connections for forming the high pressure line extend radi- 25 
ally with respect to said accumulator body. 
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14. An accumulator body as in claim 8 wherein said 
functional units comprise a 3/2-way switching valve in each 
of said covers. 

15. An accumulator body as in claim 14 wherein said 
functional units further comprise a 2/2-way valve for switch- 
ing said 3/2 way valve. 

16. A fuel supply system as in claim 1 wherein said 
pumping device comprises two high pressure pumps which 
convey fuel from a low pressure region to said pump 
accimiulator via two respective pump lines. 

17. A fuel supply system as in claim 1 comprising a 
scavenging circuit, said scavenging circuit comprising: 

a safety valve connected to a cover of one of said 
accumulator covers and to said low pressure region; 
and 

a scavenging valve connected to said one of said covers 
and to said low pressure region and operated by com- 
pressed air. 

18. A fiiel supply system as in claim 17 wherein said 
safety valve and said scavenging valve are connected to the 
cover of the last accumulator unit in the flow direction. 

# * « « ♦ 
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